
DEPARTMENT OF HEALTH & HUMAN SERVICES Public Health Service 
Food and Drug Administration 

Memorandum 

Date: December 16,2002 

From: Consumer Safety Officer, Division of Standards and Labeling Regulations, Office 
of Nutritional Products, Labeling and Dietary Supplements, HFS-821 a 

0 
Subject: 75-Day Premarket Notification of New Dietary Ingredients CFY 

M 
To: Dockets Management Branch, HFA-305 

d N 

Subject of the Notification: Gold Root Extract (GRE) 

Firm: PHYTOS, Inc. 

Date Received by FDA: February 12,2002 

90-Day Date: May 13,2002 

In accordance with the requirements of section 413(a) of the Federal Food, Drug, and 

Cosmetic Act, the attached 75-day premarket notification and related correspondence for the 

aforementioned substance should be placed on public display in docket number 953-03 16 as 

soon possible since it is past the 90-day date. Thank you for your assistance. 

Rhonda R. Kane, M.S., R.D. 

Attachments 
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PHYTOS 
Rhonda Kane 
Consumer Safety Officer 
Division of Standards and Labeling Regulations 
Office of Nutritional Products, Labeling, and Dietary Supplements (IiFS-820) 
Center for Food Safety and Applied Nutrition 
Food and Drug Administration 
HFS 821 
5100 Paint Branch Parkway 
Room 4DOOO8 
College Park, MD 20740 

Date:December 13, 2002 

From: Philip E. Wolfson MD 

To: Office of Nutritional Products, Labeling, and Dietary Supplements 

Subject; Your redaction of Pre-market Notification for a New Dietary hgredient- 
Gold Root--Heeliopsis longipes Both of ow submisssims 

Dear M S , Kane: 

As per our telephone conversations, and regarding both of our submissions, 
there is no material that cannot be disclosed 

6 Crest Road - San Anselmo. CA 94960 . 415339.9026 ph l 415.339.9031 fax - phytos@phycos.com 



DEPARTMENT OF HEALTH AND HUMAN SERVICES Public Health Service 

Food and Drug Administration 
College Park, MD 

Philip Wolfson, MD 
President and CEO 
PHYTOS 
6 Crest Road 
San Anselmo, California 94960 

Dear Dr. Wolfson: 

This is to inform you that the notification, dated February 7,2002, you submitted pursuant to 
21 U.S.C. 35Ob(a)(2) was received and filed by this office of the Food and Drug 
Administration (FDA) on February 12,2002. The notification concerns a dried extract of the 
substance “Hdiopsis Zoqipes” S. F. Blake (Asteraceae) or “Gold Root Extract (GRE),” that 
you assert is a new dietary ingredient. You intend to market the new ingredient as a lozenge 
or chewing gum containing 5 mg to 50 mg GRE per piece. 

The term “dietary supplement” is defined in 21 U.S.C. 321(ft). 21 U.S.C. 321(ff) provides 
that the term means a product (other than tobacco) intended to supplement the diet that bears 
or contains a vitamin, a mineral, an herb or other botanical, an amino acid, a dietary substance 
for use by man to supplement the diet by increasing the total dietary intake, or a concentrate, 
metabolite, constituent, extract, or combination of any of the above ingredients. 
21 U.S.C. 32l(ffj further states that dietary supplements are intended for ingestion in a form 
described in 21 U.S.C. 350(c)(l)(B)(‘) i or in compliance with 21 U.S.C. 35O(c)(l)(B)(ii), are 
not represented as conventional food or as a sole item of a meal or the diet, and are labeled as 
a dietary supplement 

Based on the information in your notification, GRE does not appear to meet the statutory 
definition of a dietary supplement contained in 21 U.S.C. 321(ff) because it is not “intended 
for ingestion.” Therefore, GRE cannot be marketed as a dietary supplement. We explain the 
basis for FDA’s determination below. 

Your notification states that the gum or lozenge containing GRE “generates a characteristic 
acerbic or lemon-like taste, with a pleasant, tingling sensation accompanied by salivation.” In 
addition, you state that: “salivation is an important element in oral hygiene as saliva tends to 
wash the mouth of food and contaminants; promotes a balanced ecology of the oral cavity 
including the gums and teeth; and salivation refreshes the mouth.” You further state that 
“GRE’s stimulation of salivation makes our products useful and beneficial for oral and dental 
hygiene, alleviating or ameliorating the negative sensations and perception of dry mouth.” 
References included in the notification describe GRE’s oral local anesthetic effects and the 
traditional use of Heliopsis Zongipes for relief of toothache pain by local application of the 
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root to the affected tooth and gum. Your notification also refers to, but does not substantiate 
with written documentation, pilot clinical studies conducted by Phytos that demonstrate GRE 
impregnated gum’s effect to produce “consistently large increase in salivation”. Other 
references describe the antimicrobial and insecticidal properties of GRE. 

An article that is delivered orally, but that exerts its effect prior to being swallowed (for 
example, a gum or lozenge that stimulates salivation) is not “intended for ingestion.” As 
stated above, the definition of dietary supplement in 21 U.S.C. 321(ff) states that a dietary 
supplement is a product “intended for ingestion.” The term “ingestion” has been addressed by 
the court in United States v. Ten Cartons, Ener-B Nasal Gel, 888 F. Supp. 381,393~94 
(E.D.N.Y.), affd, 72 F.3d 285 (2d Cir. 1995), which states: 

The ordinary and plain meaning of the term “ingestion” means to 
take into the stomach and gastrointestinal tract by means of enteral 
administration. See Stedman’s Medical Dictionary (4th Lawyer’s 
Ed. 1976) (defining ingestion as the “introduction of food and 
drink into the stomach.“); Webster’s Third New International 
Dictionary (1976) (defining ingestion as “the taking of material (as 
food) into the digestive system;“).. . . 

The interpretation of the term “ingestion” to mean enteral administration into the stomach and 
gastrointestinal tract is also supported by the language of the statutory sections immediately 
preceding and following section 35O(c)(l)(B)(ii). Section 350(c)(l)(B)(i) states that the 
vitamin must be intended for ingestion in tablet, capsule or liquid form. Each of these forms 
denotes a method of ingestion that involves swallowing into the stomach. Section 350(c)(2) 
states that a food is intended for ingestion in liquid form under section 3 5O(c)( l)(B)(i) “only if 
it is formulated in a fluid carrier and is intended for ingestion in daily quantities measured in 
drops or similar small units of measure.” This elaboration of “liquid form” also denotes 
ingestion by swallowing the fluid. 

Therefore, a product like yours that does not appear to be a dietary supplement under the Act 
and that is represented to affect the structure or function of the body of man appears to be a 
drug within the meaning of 2 1 U.S.C. 32 1 (g)(l)(C). As such, it is subject to regulation under 
the drug provisions of the Act. If you wish GRE to be evaluated as a drug, you should contact 
FDA’s Center for Drug Evaluation and Research, Office of Compliance, HFD-3 lo,7520 
Standish Place, Rockville, Maryland 20855. 

For the reasons discussed above, the Agency concludes that Heliopsis Zongipes gum and 
lozenge preparations do not meet the definition of a dietary supplement. Introduction of such 
products into interstate commerce is prohibited under 21 U.S.C. 33 l(a) and (v). In addition, 
because the Agency concluded that the subject of your notification cannot be marketed as a 
dietary supplement, FDA did not review the evidence of safety information you submitted on 
Heliopsis Iongipes extract gum or lozenges. 
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Your notification will be kept confidential for 90 days from the date of its receipt. After May 
13,2002, your notification will be placed on public display at FDA’s Dockets Management 
Branch in docket number 953-0316. However, any trade secret or otherwise confidential 
commercial information in the notification will not be disclosed to the public. You may wish 
to identify in writing specifically what information you believe is proprietary by contacting 
this office before May 13,2002. Nevertheless, our Center’s Freedom of Information Officer 
has the authority to make the final decision about what information in the notification should 
be redacted before it is posted at Dockets. 

Should you have any questions concerning this matter, please contact me at (301) 436-2371. 

Sincerely yours, 

Felicia B. Satchel1 
Director 
Division of Standards 

and Labeling Regulations 
Office of Nutritional Products, Labeling 

and Dietary Supplements 
Center for Food Safety 

and Applied Nutrition 



PHYTOS 

Division of Standards and Labelling Regulations 
Office of Nutritional Products, Labelling, and Dietary Supplements (HFS-820) 
Center for Food Safety and Applied Nutrition 
Food and Drug Administration 

Washington, DC 20204 

Date: February 7,2002 

From: Philip E. Wolfson MD 

To: Office of Nutritional Products, Labelling, and Dietary Supplements 

Subject: Premarket Notification for a New Dietary Ingredient-Hrliopsis Iongipes 

Pursuant to Secton 413(a)(2) of the Federal Food, Drug, and Cosmetic Act (21 USC. 350b (a)(2)), Phytos 
wishes to inform the Food and Drug Administration of our intention to market a new dietary ingredient; 
a dry extract powder of the root of the Mexican plant Hrliopsrs longip~s (Gold Root). Accordingly, three 
copies of this notification are submitted for your reference. 

Also attached please find the supporting materials for safety and pertinent product information. They 
included the: 

. NLEA Proximate analysis of the extract. 
l Summary of toxicity studies 
. Photocopies of the references cited and translations where appropriate. 

Based on the information submitted, we anticipate that FDA will agree with PHYTOS that the new 
dietary ingredient of the root of Hrliopsis lo?lgipes can reasonably be expected to be safe under the 
recommended conditions of use. 

Please do not hesitate to contact me if you have any further questions concerning this matter. Your 
attention and efforts are appreci 

President & CEO 

1 6 Crest Road - San Anselmo, CA 94960 - 415.339.9026 ph - 415.339.9031 fax - phytos@phytos.com 
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PHYTOS 

Name/Address 
Dr. Philip Wolfson MD 
President & CEO 
PHYTOS 
6 Crest Road, San Anselmo, CA 94960,415-339-9026, Fax 415-339-9031 

Notifying party: Philip Wolfson MD, President & CEO - Phytos 

Name of New Ingredient 
Dry extract of Gold Root - HeIiopsis long@s S.F.Blake (Asteraceae) 

Description of dietary supplement that contains the new dietary ingredient: 
When a Gold Root Extract (GRE) containing product is placed in the mouth, it generates a characteristic 
acerbic, or lemon like taste, with a pleasant, tingling sensation accompanied by salivation. GRE will be a 
component of a lozenge, or chewing gums. The gum will be of a composition sufficient for chewing. 
Suitable gums include gum arabic, chicle gum, guar gum, or gum base as used in current commercial 
chewing gum and lozenges. 

Salivation is an important element in oral hygiene (refs. are provided in the addendum), as saliva tends to 
wash the mouth of food, and contaminants; promotes a balanced ecology of the oral cavity including the 
gums and teeth; and salivation refreshes the mouth. GRE’s stimulation of salivation makes our products 
useful and beneficial for oral and dental hygiene, alleviating or ameliorating the negative sensations and 
perception of dry mouth. 

Level of the new dietary ingredient 
The amount of GRE is from 5 mg to 50 mg per piece (dose), depending on the specific product, with 
current preparations containing between 25 and 60 mg. 

Conditions of use 
One lozenge or chewing gum piece every 2 hours or as needed. 

History of use 
Heliopsis longipes S.F.Blake (Asteraceae) is an herbaceous plant found in a remote region of Guanajuato 
State, Mexico. The roots of H. longipes have been used primarily as a spice or flavoring and for stimulation 
of salivation. The roots were also chewed to relieve toothache, based on the tingling sensation producing 
a localized anesthesia. Extracts from the roots of H. long@ have been used historically for the treatment 
of colds and pneumonia, and as an alcohol extract used as an anesthetic for tooth extraction. In vitro 
studies have demonstrated that an extract of these roots possesses antimicrobial properties. 

Constituents of the Plant 
Heliopsis longipes roots are known to contain a bioactive alkamide (an isobutylamide), affinin, identified as 
N-isobutyl-2E, 62, BE-decatrienamide or N-isobutyldeca-trans-2,cis-6,-trarls-B-trienamide. Isobutylamides 
are found in other plants such as Echinacea and are generally considered to be safe for human use. 

An NLEA proximate analysis of GRE is provided in the appended materials. 
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P H Y T O S  

Safety  
To  ensure  safety P H Y T O S  has  ensu red  that extract ion a n d  s tandard izat ion m e e t bo th  G M P  a n d  G L P  
standards.  

S tandard iza t ion  
Phytos  has  p r e p a r e d  a  G C /M S  s tandard  for the aff inin const i tuent of the plant.  This is be ing  used  to 
s tandard ize the quant i ty  of G R E  f rom batch to batch of raw  m a terial, thus prov id ing for qual i ty control  in  
the product ion  of ou r  products.  Phytos  has  p r e p a r e d  a  chromatograph ic  f ingerpr int  of the plant,  thus 
protect ing against  adul terat ion in the Q C  of ou r  products.  

Extract ion 
Clean  dry  roots a re  macera ted  in a  c irculat ing a lcohol /water  solut ion. A fter 2  days  tim e  the res idual  sol id 
is f i l tered off a n d  the l iquid p h a s e  is spray dr ied  us ing  mal todextr in  as  the carr ier.  Qual i ty  control  a n d  
G M P  procedures  a re  app l ied  at al l  s tages of the extract ion process.  

Tox ico logy  
In the l i terature a p p e n d e d ,  there is s o m e  toxicological  in format ion abou t  H. lorzg ipes a n d  aff inin. In 
addi t ion,  Phytos  has  conduc ted  its o w n  safety a n d  eff icacy studies. 

An ima l  S tud ies  
Phytos  has  p rov ided  its o w n  independen t  laboratory  assessment  of G R E  inc lud ing m u tagenicity, lethali ty 
a n d  2 8  day,  2  d o s a g e  rodent  feed ing  trial. Repor ts  a re  p rov ided  in the documenta t ion  enc losed.  N o  
morbid i ty  o r  mortal i ty occurred,  i.e. there were  n o  negat ive  f indings. 

H u m a n  S tud ies  
Phytos  has  conduc ted  its o w n  o p e n  label ,  a n d  doub le-b l ind  pi lot cl inical studies, the latter wi th IRB 
approva l  f rom the Universi ty of the Pacif ic Schoo l  of Dentistry, a n d  in co l laborat ion with Bastyr  
Universi ty’s IRB. These  pre-publ icat ion studies have  demons t ra ted  that G R E  impregna ted  g u m , causes  a  
consistent ly la rge  increase in sal ivat ion as  c o m p a r e d  with act ive p lacebos.  N o  adverse  effects we re  
repor ted  or  observed.  

3  
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PHYTOS 
Reference List 

Extract analysis report: Nutritional Labeling Education Act Abbreviated Nutrient Package (Proximate) 

Toxicology reports: a) Bacterial Reverse Mutation Screen 
b) Acute Oral Toxicity Study in Rats 
c) GRE 28 day study - 

Martinez M, 1959 Plant Utiles De La Flora Mexicana 
English translation of same. 

Edicionas Botas 

Martinez M, 1990 Las Plantas Medicinales De Mexico 
English translation of same. 

Edicionas Botas 

Romero et.al 
Estudios preliminares de 10s efectos antibacterianos, insecticidas y toxicologicos da la Raiz Del 
Chilcuan (Hrliopsis longipes). Veterinaria 1989 20:151-156 
English translation of same. 

Ogura M, et.al. 
Ethnopharmacologic studies. I. Rapid solution to a problem--oral use of Heliopsis Zongipes--by 
means of a multidisciplinary approach. J Ethnopharmacol. 1982 Mar;5(2):215-9. 

Gutierrez-Lugo M.T. et.al. 
Antimicrobial and cytotoxic activities of some crude drug extracts from Mexican Medicinal 
Plants. Phytomedicine 1996 2 (4): 341-347 

Molina-Torres J, et.al. 
Antimicrobial properties of alkamides present in flavouring plants traditionally used in 
Mesoamerica: affinin and capsaicin. J Ethnopharmacol. 1999 Mar;64(3):241-8. 

Acknowledgment of receipt of Heliopsis longipes voucher specimen by the California Academy of 
Sciences 
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PHYTOS 

Extract analysis report: 

Nutritional Labeling Education Act Abbreviated Nutrient Package (Proximate) 
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EUROFINS 
\ SCIENTIFIC 

Food, Beverages, and Dietary Supplements 
Contract Laboratory Services 

Committed to Uncompromising Science and Customer Support 

January 30,2002 

I 

David Hoffmann, F.N.I.M.H. 
Chief Herbalist 
PHYTOS 
325 Tumey Street 
Sausaiito CA 94965 

ALPHA Job # 12495 

Sample Identification: 
Alpha Sample #: 02-0316 Gotd Root Dry Extract Heliopsis Lougipes, Powder 

Date Received: 01-18-02. Time Received: 0l:OO PM 

ALPHA Method: 
PBlOO: NLEA Abbreviated Nutrient Package (Proximate) 

Results: 

I Protein. 0 

L/ Director, Client Services 

Alpha Laboratories Division 
1365 Redwood Way + Petaiuma, CA 94964 

707.792.7300 w 800.92.ALPHA l Fax 707.792.7309 
www.alphelabs.com 



PHYTOS 

Toxicology reports: a) Bacterial Reverse Mutation Screen 

b) Acute Oral Toxicity Study in Rats 

c) GRE 28 day study 
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Century” 
INCORPORATED 

PROPRIETARY PROTECTION 

COMPOUND: BACTERIAL REVERSE MUTATION SCREEN: 
PLATE INCORPORATION METHOD FOR LIQUIDS/SOLIDS 

CLIENT STUDY NUMBER: 2002-c 

. PROJECT NUMBER: 01-10-001 

Next Century Incorporated 
Delaware Technology Park 
3 Innovation Way, Suite 220 
Newark DE 197 I 1 

Confidential, 
Do Not Duplicate or Distribute 
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Proiect Number: 01-10-001 

CERTIFICATION 

We, the undersigned, declare that this report presents an accurate evaluation of all data 
obtained from this study. 

This study was not conducted under Good Laboratory Practices. Relevant guidelines and 
GLPs were used as a reference for the conduction of the screening assay to determine the 
proper methodology and technique for the bacterial reverse mutation test. Furthermore, 
several sections required for regulatory submission (e.g., Quality Assurance Statement, 
GLP Compliance Statement, etc.) have been omitted. 

Signature/Approval 

Technical Personn 

Study Director: \\ id3 IO\ 
Date 

Confidential, 
Do Not Duplicate or Distribute 
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Proiect Number: 0 1 - 1 O-00 1 

PROPRIETARY PROTECTION 

Study Designation 
Bacterial Reverse Mutation Assay in Salmonella typhimurium: Plate 
Incorporation and/or Preincubation Method for Liquids/Solids 

Project Number: 01-10-001 
Client Study Number: 2002-c 

Test Code: 413 
Author: Joseph J. Stirparo, B.S. 

Test Guidelines 

The assay was neither designed nor conducted in compliance with Good 
Laboratory Practices. 

Study Initiation/Completion Dates 

Experimental Start Date: 
Experimental Termination Date: 

10-12-01 
10-18-01 

Compound/Test Article Identification 

Name(s)/Identification(s): Gold Root Extract 

CAS Registry Number (if applicable): N/A 
Strength: N/A 

Composition: N/A 
Purity: N/A 

Known Impurities: N/A 
Physical Characteristics: Light Brown Powder 

Testing Facility 

Next Century Incorporated Phytos Incorporated 
Delaware Technology Park for 6 Crest Road 

3 Innovation Way, Suite 220 San Anselmo, CA 94960 
Newark DE 19711~ U.S.A. (hereinafter Sponsor) 

Study Personnel 

Study Director: 
Management: 

Primary Technician: 
Quality Assurance Auditor: 

Joseph J. Stirparo, B.S. 
Li Jie Fu, Ph.D. 
Kristen Schiavone 
Debbie A. Vick 

Confidential, 
Do Not Dupticate or Distribute 
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Project Number: 0 1 - 1 O-00 1 

PROCEDURAL, SUMMARY 

The objective of the study was to evaluate the test article/substance, Gold Root Extract, 
for the ability to induce mutations, and thereby determine the mutagenic potential of the 
test article/substance, either in the presence or absence of exogenous metabolic activation 
systems (e.g., mammalian microsomal enzymes) at the histidine locus in the genome of 
two strains of Salmonella typhimurium. 

The test article/substance, Gold Root Extract, was evaluated in a bacterial reverse 
mutation screen employing Salmonella typhimurium strains TA98 and TAlOO both in the 
presence and absence of an exogenous metabolic activation system. The test 
article/substance was evaluated using the plate incorporation assay. Molten agar (45 to 
48°C) was utilized as the medium for transference of the test article/substance, metabolic 
activation system (or appropriate sham control), and the bacterial culture to the agar 
plate. Salmonella typhimurium tester strains were obtained from Bruce N. Ames Ph.D. 
through the Children’s Hospital of Oakland Research Institute, Oakland CA. 

The solvent, diluent and negative control used in this assay was Distilled Water. Test 
article/substance concentrations of 5, 10, 50, 100, 500, 1000, 2500, and 5,000 were 
evaluated with concurrent positive and negative (solvent) controls. Duplicate treatments 
at the aforementioned concentrations were performed. All test article/substance 
concentration levels were assessed with respect to negative (solvent) controls in order to 
determine test article/substance mutagenicity and/or toxicity. Phenotypes for sensitivity 
to UV light, histidine growth dependence, resistance to ampicillin and sensitivity to 
tetracycline were determined for each strain. 

Accepted scientific procedures were used in the preparation of solutions/suspensions, and 
dilutions of the test article. Demonstration of the uniformity, concentration, or stability 
of the test article in solvents or diluents was not conducted. In the absence of visible 
evidence to the contrary, solutions or mixtures were believed to be uniform, stable, and 
have the calculated concentration at the time of the assay performance. Further 
assessment was considered unnecessary to achieve the objectives of the study. 

Only trials meeting the following criteria of acceptability are presented in this report. The 
mean revertants per plate in the presence or absence of exogenous metabolic activation 
systems was within the following ranges: Salmonella typhimurium strain TA98: 5-40: 
TAlOO: 60-190. Mean positive control values represented at least a three-fold increase 
over the respective mean of the concurrent negative (solvent) control value for each tester 
strain and condition. Bacterial titers were approximately 1 x 10’. A minimum of five 
analyzable concentration levels was required for test article classification. A plate was to 
be rejected if contamination, test article precipitation, or conditions exist that prevented 
an accurate counting of revertant colonies. 

Confidential, 
Do Not Duplicate or Distribute 
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Data was evaluated using scientific judgment taking into account both statistical and 
biological significance. The guidelines below were used in the classification of the test 
article/substance: 

A test article was classified as POSITIVE (i.e., mutagenic) if the average number 
of revertants in any strain at any test article concentration was at least two times 
greater than the average number of revertants in the concurrent vehicle control 
and there was a concentration-related increase in the mean revertants per plate in 
that same strain. 

A test article was classified as NEGATIVE (i.e., nonmutagenic) if there were no 
test article concentrations with an average number of revertants that was at least 
two times greater than the average number of revertants in the concurrent vehicle 
control and there was no positive concentration-related increase in the mean 
revertants in that same strain. In consultation with the Sponsor, negative results 
may be confirmed as needed. 

Results not meeting criteria for positive or negative classification were evaluated 
and reported as EQUIVOCAL. 

Confidential, 
Do Not Duplicate or Distribute 
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RESULTS AND DISCUSSION 

The test article/substance Gold Root Extract was evaluated in a bacterial reverse mutation 
screen employing Salmonella typhimurium strains TA98 and TAlOO in the presence and 
absence of exogenous metabolic activation (Aroclor@ induced rat liver S9). The test 
article/substance was evaluated using the plate incorporation assay. Distilled water was 
selected as the test article/substance solvent, diluent, and negative control. 

Tester strains demonstrated appropriate phenotypic characteristics (Table 3). The mean 
numbers of revertants observed in the negative control were within the acceptable range 
as outlined by historical and published control data for each strain used in this study. 
Mean positive control values, documented as the number of revertant colonies per plate, 
demonstrated greater than a three-fold increase over the means of their respective 
negative controls. Concentrations of 5, 10, 50, 100, 500, 1000, 2500, and 5,000 l&plate 
of test article/substance were assessed in reference to negative controls. Each test 
article/substance concentration, negative and positive control was plated in duplicate both 
in the presence and absence of exogenous metabolic activation. 

No evidence of substance-related precipitate was observed. Test substance related 
toxicity, as evidenced by the reduction of the microcolony background lawn and/or as a 
concentration related reduction in the mean number of revertants per plate, was observed 
in all tester strains (Tables 1 and 2). No test article/substance concentration resulted in a 
mean number of revertants that were four times greater than the mean of the concurrent 
controls in this assay (Tables 1 and 2). 

RECORDS RETENTION 

The following records will be returned to the Sponsor or maintained at Next Century 
Incorporated as per the Sponsor’s request: raw data, the final report, the procedure, and 
any amendments. Next Century archives a verified, copy of any original documents 
returned to the Sponsor 

CONCLUSION 

Under the conditions of this study, no evidence of mutagenic activity was detected in 
SaZmoneZZa typhimurium strains TA98 and TAlOO. Based on the findings outlined, the 
test article/substance - Gold Root Extract - is concluded to be negative for the induction 
of mutagenicity in the bacterial reverse mutation screen. 

Confidential, 
Do Not Duplicate or Distribute 
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TABLE l:OBSERVATIONS IN Salmonella typhimurium TA98 

Revertants per Plate 
Concentration @g/plate) 1 2 Mean 

WITHOUT EXOGENOUS METABOLIC ACTIVATION 

SD Score Codes 

0 20 30 25.0 7.07 TO, PO 
5 34 27 30.5 4.95 TO, PO 

10 25 22 23.5 2.12 TO, PO 
50 11 21 16.0 7.07 TO, PO 

100 19 18 18.5 0.71 TO, PO 
500 26 23 24.5 2.12 TO, PO 

1000 18 31 24.5 9.19 TO, PO 
2500 24 35 29.5 7.78 TO, PO 
5000 32 28 30.0 2.83 TO, PO 

2-NF w-4 -2932’ - f1908 ’ -2420.0 724.08 TO, PO 

WITH EXOGENOUS METABOLIC ACTIVATION 

0 27 33 30.0 4.24 
5 19 51 35.0 22.63 

10 15 33 24.0 12.73 
50. 30 29 29.5 0.71 

100 21 33 27.0 8.48 
500 28 36 32.0 5.66 

1000 16 40 28.0 16.97 
2500 21 22 21.5 0.71 
5000 29 27 28.0 1.41 

2AA (2*5/G) -3792 l -3064 ’ -3428.0 514.77 

TO, PO 
TO, PO 
TO, PO 
TO, PO 
TO, PO 
TO, PO 
TO, PO 
TO, PO 
TO, PO 
TO, PO 

l I% of plate counted and multiplied by four to obtain colony counts 

Confidential, 
Do Not Duplicate or Distribute 
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TABLE 2:OBSERVATIONS 1N Salmonella typhimurium TAlOO 

Revertants per Plate 
Concentration (&plate) 1 2 Mean 

WITHOUT EXOGENOUS METABOLIC ACTIVATION 

SD Score Codes 

0 106 104 105.0 1.41 TO, PO 
5 76 102 89.0 18.38 TO, PO 

10 106 88 97.0 12.73 TO, PO 
50 132 100 116.0 22.63 TO, PO 

100 92 111 101.5 13.44 TO, PO 
500 98 112 105.0 9.90 TO, PO 

1000 98 99 98.5 0.71 TO, PO 
2500 118 93 105.5 17.68 TO, PO 
5000 112 139 125.5 19.09 TO, PO 

NAAz mid -3,172 ’ -3,184 l -3 178.0 8.485 TO, PO 

WITH EXOGENOUS METABOLIC ACTIVATION 

0 104 188 146.0 59.40 
5 95 174 134.5 55.86 

10 119 158 138.5 27.58 
50 ’ 124 148 136.0 16.97 

100 122 171 146.5 34.65 
500 154 182 168.0 19.80 

1000 192 189 190.5 2.12 
2500 173 167 170.0 4.24 
5000 146 180 163.0 24.04 

2-u cwd -2,036 l -3,208 ’ -2622.0 l 828.73 

TO, PO 
TO, PO 
TO, PO 
TO, PO 
TO, PO 
TO, PO 
TO, PO 
TO, PO 
TO, PO 
TO, PO 

l ‘/ of plate counted and multiplied by four to obtain colony counts 
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TABLE 3: PHENOTYPE VERIFICATION OF TESTER STRAINS 

STRAIN 
DEPENDENT 

GROWTH GROWTH CHARACTERISTICS 

S = Strain is sensitive; R = Strain is resistant; + = Growth; - = No Growth 
N/A = Not assessed (or NA) 
NOTE: SaZmonelZa strains require histidine for growth. 

STRAIN GENOTYPES/PHENOTYPES 

I Strain Gene Excision LPS R-factor PAQ~ 
Locus Repair (pKM101) Plasmid 

S. typhimurium TA98 j hisD3052 i AuvrB * 1 $2 1 Present 
1 

1 Absent 
I I 1 

S. typhimurium TAlOO / hi.sG46 ] AuvrB* 1 rfa 1 Present i Absent 

LPS = lipopolysaccharide; A = deletion; rfa = deep rough mutation 
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Proiect Number: 01-10-001 

APPENDIX A 

Abbreviations Used in Tables 

Presence of Test Article Precipitate 
Formation of a precipitate by the test article will be documented using the following key: 

PO No precipitate, no precipitate observed. 
P 1 Microscopic precipitate, precipitate present, which does not interfere with 

background lawn evaluation or automated colony counting. 
P2 Non-interfering precipitate, precipitate present that is visible to the naked eye 

that does not interfere with automated colony counting. 
P3 Interfering precipitate, precipitate present that requires plate to be counted by 

hand. 
P4 Heavy interfering precipitate, precipitate present that prevents accurate colony 

counting and obscures the background lawn requiring plate rejection (R). 

Appearance of the Background Lawn 
Evidence for test article toxicity to the bacteria will be documented by recording the 
appearance of the background lawn using the following key: 

TO 
Tl 
T2 

T3 

T4 

Normal, background microcolony lawn appears normal. 
Slightly reduced, background microcolony lawn is noticeably thinner. 
Moderately reduced, background lawn is markedly thinner resulting in an 
increase in the size of microcolonies compared to the vehicle control plate(s). 
Severely reduced, background lawn is distinguished by an extreme thinning 
resulting in an increase in the size of the microcolonies compared to the vehicle 
control plate(s). Microcolonies may be seen readily by the unaided eye and are 
greatly enlarged relative to controls. 
Ab’sent, plate(s) are distinguished by a complete lack of any microcolony lawn 
over a majority of the area of the plate(s). 

Positive Controls 
STRAIN POSITIVE CONTROLS 

(in ABSENCE of metabolic activation system) 
S. typhimurium strain TA98 25 pg 2-Nitrofluorene (2NF) [CAS No.: 607-57-81 
S. typhimurium strain TAlOO 2 pg Sodium azide (NAAZ) [CAS No.: 26628-22-81 

(in PRESENCE of metabolic activation system) 
S. typhimurium strain TA98 2.5 pg 2-Aminoanthracene (2AA) [CAS No.: 613-13-81 
S. typhimurium strain TM00 2.5 pg 2-Aminoanthracene; (2AA) [CAS No.: 613-13-81 A 

Additional Observations 
Additional observations relevant to the appearance of the plates will be noted in the study 
records including: 

N - Absence of any noteworthy observation SD - Standard Deviation 
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product safety labs 

2394 Route 130 l Dayton, New Jersey 088 IO l www.productsa~etylabs.corn 
132-254-9200 l 800-425-0002 l FAX-732-254-6736 

Thursday, November 01,200l 

Philip Wolfson 
PHYTOS INC. 
6 Crest Rd 
San Anselmo, CA 94960 

Dear Dr. Wolfson: 

Enclosed please find the following FINAL REPORT for Gold Root Extract: 

Study #11325 - P203 Acute Oral Toxicity Study in Rats 

Invoice will be sent under separate cover. 

Thank you for your confidence in Product Safety Labs. Please contact Daniel J. Merkel, our 
Study Director, for comments and/or questions. 

Sincerely, 

Tammy Paleopanidis ’ 

Enc. 

Product Safety Labs is a division of EUROFINS SCIENTIFIC, INC. 



product safety labs 
2394 Route 130 l Dayton, New Jersey 08810 l www.productsafetylabs.com 

732-254-9200 l 800-425-0002 l FAX-732-254-6736 -~~---- ~~~~---~~----~--------- ~-~---- 
ACUTE ORAL TOXICITY STUDY IN RATS - LIMIT TEST 

TEST METHOD NO.: 

STUDY NUMBER: 

SPONSOR: 

TEST SUBSTANCE IDENTIFICATION: 

TEST SUBSTANCE DESCRIPTION: 

DATE RECEIVED: 

PSL REFERENCE NO.: 

DATES OF TEST: 

NOTEBOOK NO.: 

P203 

11325 

PHYTOS, INC. 
6 Crest Road, 
San Anselmo, California 94960 

Gold Root Extract 

Yellow powder 

September 19,200 1 

010919-8D 

September 26 - October 10,2001 

01-47: pages 208-213 

1. PURPOSE 

To provide information on health hazards likely to arise from a short-term exposure to Gold Root 
Extract by the oral route. 

2. PROCEDURE 

A group of Sprague-Dawley derived, albino rats was received from Ace Animals, Inc., Boyertown, 
PA. The animals were singly housed in suspended stainless steel caging with mesh floors. Litter 
paper was placed beneath the cages and was changed at least three times per week. The animal room 
was temperature controlled and had a 12-hour light/dark cycle. The animals were fed Purina Rodent 
Chow #50 12 and filtered tap water was supplied ad Zibitum by an automatic watering system. 

Following acclimation to the laboratory, a group of animals was fasted for approximately 19 hours by 
removing feed from their cages. After the fasting period, ten rats (five male and five female) were 
selected for test based on health and initial bodyweights. Individual doses were calculated based on 
these bodyweights, taking into account the specific gravity (determined by PSL) of the test substance. 
The test substance was administered as a 45% w/w suspension in distilled water. Each animal 
received 5,000 mgkg of the test substance by intubation using a stainless steel ball-tipped gavage 
needle attached to an appropriate syringe. After administration, each animal was returned to its 
designated cage. Feed was replaced approximately 4 hours after dosing. 

Prnrhwt !&f&v l.nhs is a divisinn nf ETJROFTNS SCTENTTFIC TNC 
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J 
The animals were observed for mortality, signs of gross toxicity and behavioral changes at 
approximately one hour post dosing and at least once daily for 14 days. Bodyweights were recorded 
prior to initiation and at termination. All animals were euthanized by CO2 inhalation at termination. 

3. RESULTS 

Individual bodyweights and doses are presented in Table 1. Cage-side observations are presented in 
Table 2. 

Apart from one female that exhibited an abnormal gait 2 hours after administration, all animals 
survived, gamed weight and appeared active and healthy. There were no other signs of gross toxicity, 
adverse pharmacologic effects or abnormal behavior. 

4. CONCLUSION 

Under the conditions of this study, the single dose acute oral LD50 of Gold Root Extract is greater than 
5,000 mgkg of bodyweight in male and female rats. 
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SIGNATURES 

Gold Root Extract 

We the undersigned declare that the methods, results and data contained in this report faithfully reflect the 
procedures used and raw data collected during the study. 

Daniel J. Meikel@.S. / 
Study Director 

Date 
Quality Assurance Supervisor 
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TABLE 1: INDNIDUAL BODYWEIGHTS, DOSES AND MORTALITY 

6350 M 232 347 2.3 

635 1 M 239 355 2.3 

6352 M 252 369 2.5 

6353 M 246 374 2.4 

6354 F 175 236 1.7 
; 

6355 F 171 239 1.7 

6356 F 179 244 1.7 

6357 F 178 250 1.7 

6358 F 186 249 1.8 

’ Administered as a 45% w/w suspension in distilled water, Specific Gravity - 1.139 g/ml. 
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TABLE 2: INDIVIDUAL CAGESIDE OBSERVATIONS 

Animal 
Number 

MALES 

6349 - 6353 

FEMALES 

6354 - 6357 

6358 

Findings 

Active and healthy 

Active and healthy 

Abnormal gait 
Active and healthy 

Day of 
Occurrence 

o-14 

o-14 

0 (2 hrs) 
0 (1 hr), O(3 hrs)-14 



product safety labs Page 6 of 6 
Study Number 11325 

TABLE 3: INDMDUAL NECROPSY OBSERVATIONS 

Animal 
Number 

MALES 

6349-6353 

FEMALES 

6354-6358 All tissues/organs 

Tissue Findings 

All tissues/organs No gross abnormalities 

No gross abnormalities 



January 28,2002 

Dr. Philip W’oifson 
PHYTas mc 
6 Crest Rd 
San Anselmo, CA 94960 

Dear Dr. Wolfson: 

At tie request of Dr. Ted Farber, I am writing to provide you with a preliminary description of 
the rest&s of the 26 day study on Gold Root Extract. The study was conducted with tlu~e test 
groups (low, mid and high dose IeveI) and I negative control group. The test compound was 
incorporated into the diers of the z&m& assigned to the test gxups at Ievels of 130p 1,300 and 
13,000 ppm. 

As you knr,~, L!S “in-life” portion of the study ended last week. The amount of infrxnxion we 
have at this time is limited. what I can tel! you is that animals from all test groups sumived, 
gained weight and appeared active and healthy during the 28 day study. Gross necropsy tidings 
at tetminai saorifioe~ were unmmarkable. Evaluation of the following pammetes are still 
pendiag; food consumption, bodyweight gain, organ to bodyweigh: ratios, clinical chemist.~, 
hematology md histopatbotogy. Once we have compiled this data, we will be pmvide you with 
a final report describing our findings in n~ore detail. 

Please feet free to ux&ct me if pu have any questions or need additional information. 

Sincerely, 
PRODUCT SAFETYL4BS 

dTL= 
Gary Wnorowski 
Laboratory Director 
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MAXIMINO MARTINEZ 215 

CHILCUAN’ 

Other common names: Chilcuague, Pelitre; Chilmecatl (in Aztec: chil, Chile, and mecatle, filament, alluding to the 
filiforrn roots, spicy taste). 

Botanical name: Heliopsis longipes (A. Gray) Blake, Composite family. For a long time, the plant was erroneously 
confounded with Erigeron affinis; precisely identified by Dr. S. F. Blake. 

215 20.22, and 24 lchtyomethia lchthyometia 

’ Translator’s note: :ransist%~n crziy on the section “CHILCUAN” 
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216 USEFUL PLANTS OF THE MEXICAN FLORA 

[Caption] 

CHILWAN 
Heliopsis longipes 

A wild plant whose roots, when chewed, produce a copious flow of saliva and leave a spicy taste. Recently 
studied as an insecticidal plant. 

Herbaceous, with semilegnious stems in its lower part and between 20 and 70 cm in height. The leaves are 
opposed, oval-shaped, between 2 and 4 cm in length, serrated, and with short petioles. The flower hears are 
largely pedunculated and yellow in color. The roots measure between 15 and 30 cm in length and 3 cm in width, 
frequently less. The plant almost dries out in winter, but buds vigorously during the rainy season, from July to 
September. 

The plant has been observed from San Luis de la Paz to Xichli and in the vicinity of Hacienda de La Mesa, and in 
Palmillas, Vergel, Macula, Ahorcados, Charco Azul, and Santa Catarina, all located in the State of Guanajuato. 
Also in the South of San Luis Potosi and in the North of Queretaro. Grows at an altitude between 1,825 and 2,250 
m. 

The usable part is the root. Chewing a piece of about two mm numbs the tongue, produces a spicy flavor, and 
triggers abundant secretion of saliva. These properties exist in the cortex of the root, and not in the center of the 
same. 

The root is commonly used as a condiment and added to beans instead of Chile; it is also added to alcoholic 
beverages to give them a special flavor and chewed to relieve molar pain. In medicine, the alcoholic tincture can 
be ysed as a stimulant, and the extract as an anesthetic. In certain cases, it may possibly be useful against 
hyperchlorhydria. 

Prof. Miguel Corder0 analyzed Chilcuan around 1903 and obtained the following results: 

Liquid Fat.. ........................................................................................................................................................... 2,042 
Resinous Substances, one of them similar to pyrethrin ...................................................................................... 3,362 
Alkaloid ............................................................................................................................................................... blank] 
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Glucose ............................................................................................................................................................... 2,270 
Early gummy stages ............................................................................................................................................ 5,420 
Dextrin and similar substances ........................................................................................................................... 1,420 
Hygroscopic water ............................................................................................................................................... 8,509 
Mineral salts ........................................................................................................................................................ 8,530 
Cellulose, wood and loss .................................................................................................................................. 67,991 

(The alkaloid was isolated afterwards and called “affinin”). 

In 1945, Acree, Jacobson, and Haller conducted another analysis after isolating a main active agent, i.e. the 
alkaloid referred to by Cordero, and whose chemical composition is N-isobutyl-2,6,8decatrienoamide (C”H”N0). 
Other investigators found that Chilcuan exhibits insecticidal properties. Flies are killed when drinking milk mixed 
with the ground root. The smoke produced when burning [the root] allegedly chases away flies. 

References: Francisco Hernandez - De Historia Plantarum Novae Hispaniae [History of the Plants of New Spain]. 
Vol. III. Ed. Matritense, 1790. 

Francisco Ximenez - De la yerba llamada Chilmecatl. Los Cuatro Libros de la Naturaleza [The Herb Called 
Chilmecatl. The Four Books of Nature], 121 (Reprint), Mexico, 1888. 

Anales del Inst. Med. National [Annals of the National Medical Institute]. Vol. VI. 237, Mexico, 1905. 

Juan Manuel Noriega - Curso de Historia de Drogas [Course in Drug History& 419, Mexico, 1902. 

Elbert L. Little - Heliopsis longipes. Joum. Wash. Acad. Sci. 38. 1948 and Bol. Sot. Botanica de Mexico [Bulletin 
of the Botanical Society of Mexico], Number 7, Mexico, October 1948. These and other bibliographical notes are 
cited in this work. 

Acme, Fred, Jr., Jacobson, Martin, and Hailer, H. L.- “An Amide Possessing Insecticidal Properties from the 
Roots of Erigeron affinis D.C.” Journal of Organic Chemistry 10: 236-242. 1945. 

Acree, Fred, Jr., Jacobson, Martin, and Hailer. H. L.- “The structure of Affinin, the Insecticidal Amide from 
Erigeron affinis D.C.” Journal of Organic Chemistry 10: 449451.1945. 

Jacobson, Martin, Acree Fred Jr., and Haller H. L.- “Correction of the Source of “Affinin” (N-isobutyl-2,6,8- 
decatrienoamide)“. Journal of Organic Chemistry 12: 731-732. 1947. 

Roark R. C.- “Some Promising Insecticidal Plants”. Economic Botany 1947. 
Maximino Martinez - Plantas Medicinales de Mexico (Medicinal Plants of Mexico), 1959 
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Es uu irb~l bicn conocldo de Tamaullpas y Sau LUIS Potosi a Tuca- 
t&n y Quint~na Hoo. Alcanza de 15 a 18 metros de altura o alga nk, 
con tronco hasta de un metro de diiimetro. Corteza sgrletada, de color 
ceniciento. SKIS bojas se componen de 7 a 9 bojnelas Asperas, oblongas 
0 elipticas y agudas, de 4 a 12 cm. de lhrgo. Flows de colc,r rosado 
algo violbcro: fruto de 2.3 a 7.5 mm. con nnas seis semillas 0 mew6, 

CHILCUAN 
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CHILCUAN3 

Other common names: Chilcuague, Pelitre or Peritre. In the Aztecan language Chilmecatl (from chili, Chile, and 
mecatl, filament, alluding to the filiform roots and their spicy taste). 

Botanical name: Heliopsis longipes (A. Gray) Blake. Composite family. 

Places of Vegetation: San Luis de la Paz, Xichu, Palmillas, Vergel, Macula, Ahorcados, Char-co Azul. and Santa 
Catarina, all located in the State of Guanajuato. Also in the South of San Luis Potosi and North of Queretaro. 

A herbaceous, perennial plant, between 20 and 70 cm. Opposed leaves, oval-shaped, between 2 and 4 cm, 
serrated and with small petioles; yellow flower heads with a large peduncle. Roots 15 to 30 cm in length and 2 
mm wide, with a dark brown cortex covering a ligneous and yellowish center. 

Parts used: Roots. When chewed, the roots produce a spicy flavor, numb the tongue, and cause abundant 
secretion of saliva. These effects are obtained with the cortex of the root, not with its center. 

[Caption] 

CHILCUAN 
Heliopsis longipes 

3 Translator’s note: translation of szction on “CHILCUAN” 
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Its action on other secretions, as mentioned above, and its action on all functions of the organism also remains to 
be studied; and finally, the main active agent(s) remain to be isolated (Dr. E. Novoa). 

References: Francisco Hernandez: De Historia Plantarum Novae Hispaniae (History of the Plants of New Spain). 
111. Ed. Matritense. 1790. 

Francisco Ximenez. Los Cuatro Libros de la Naturaleza (The Four Books of Nature), p. 121. Moreiia Reprint, 
1888. 

Anales del lnstituto National (Annals of the National Institute). VI. p. 237. Mexico, 1905. 

Acree, Jacobson, et al. An Amide Possessing Insecticidal Properties from the Roots of Erigeron affinis D.C. 
Journ. Organic Chemistry X, p. 236-242. 1945. The structure of Affinin, the insecticidal amide from Erigeron affinis 
D.C. Ibid. 449451; Correction of the source of affinin. Ibid. XII. p. 831-732 [sic]. 1947. (until 1947, Chiicuan was 
incorrectly identified as Erigeron affinis. Blake clarified that it was Heliopsis longipes). 

Elbert E. Little. Heliopsis longipes. Journ. Wash. Acad. Sci. XXXIII. 1948; Boletin de la Sot. Botanica de Mexico 
(Bulletin of the Botanical Society of Mexico), Number 7. October 1948. Other bibliographical notes are cited in this 
work. 

Maximino Martinez. Algunas Plantas Utiles de la Flora Mexicana (Some Useful Plants of the Mexican Flora). 
Mexico, 1959. 
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rrsces con diex centigramos de 1.40 gramos de extract0 hidroalcoMlico, 
nbser\~audose eu algulios cases c6licos inteStillales, estado nauseoso y v&- 
tnitos. Ademcis de sus efectos purgantes se le encontraron mnrcados efec- 
tos diurhticos en enfermos de1 coraz6n y de 10s rifiones a la dosis de 
0.30 R 0.40 gramos de extract0 hidroalcoh6lico en pildoras de 0.10 gra- 
mos repartidns en 24 horns. Por otra parte, ejerre acci6n eobre el siste- 
ma nervioso, el aparato circulatorio, locomotor y rcspiratorio. Hay que 
adw%ir que estos efectos de la plants a610 se.verifican con el extract0 
hidroalcoh6lico o con el polvo de la raie, In tinturs es inrficaz, lo mismo 
que el cocimiento. 

‘Referenclas: Dates para la Ma!eria htkdica Mexirana, 3s. pnrte, p&. 93. a!& 
xico, 1900. 

CHILCUAN 
Otros nombres %-r&ares: Chileuague, pelltre o peritrc. En 1~ tengua arteca chil- 

marl file chili, Chile J mecetl, hilo, eludiendo e. las rakes filiforoncs J nl labor 
picnnte de Estns). 

CHILCUAN. 
Hdlopsis /ongiprs. 

Nombre botlnico: Heuopsls longtpes (A. aray) 
Blrke. Familia de Isa Compuestaa. 

Lnga!e@. da vegetaoi6n: San Luis de la 
Paz, Xichti, Palmillas, Vergel, afacuala, 
hhorcados, Charco Atul y Santa Catarfna, 
todos de1 E&ado de Quanajuato. TambiCn 
al sur de San Luis Potosf y norte de Que- 
rdtaro. 

Es planta herbdcea, perenne, de 20 a 7’0 
cm. Hojas opuestaa, ovadas, de 2 a 4 cm., 
aserradaa y con pecfolos cortos; cabezuclas 
amarillas con largo .pedilnculo. Rakes de 15 
a 30 cm. de largo por unos 2 mm. de ancho, 
con corteza moreua que cubre a un ejc le- 
fioso y amarillento. 

Partea nsadas: Lss rakes. Al mnsticarse 
producen WI saber picante, adormecen la 
lengua y provocan abundante secreci6n de 
saliva. Esos efectos se obtienen con la cor- 
teza de la raiz y no con su eje. 
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[first l ine i l legible] 

P rel iminary  S tud ies  o f th e  A n tibac ter ia l , Insec ticida l , a n d  Tox ico log ica l  
E ffec ts o f C h i lusn roo t (Hel iops is  long ipes)  

C A R L O S  M. R O M E R O - R . ’ 
A R C E L I A  R. D E L  C A S T I L L O  R.” 
A D R I A N A  C. M A R T I N E Z  M ” 
C A R L O S  J. C A L D E R 6 N ”’ 

S U M M A R Y  

T h e  root  of Ch i l cudn (Hel iopsis  long ipes)  is used  empir ical ly  as  a n  ora l  anesthet ic  in  h u m a n s  a n d  against  catt le 
worms.  In this study, the ant ibacter ial ,  insecticidal,  a n d  toxicological  effects of the total a lcohol ic  extract of 
Chi lcut in root  (EAT)  we re  invest igated. T h e  ant ibacter ia l  effects of E A T  were  tested in vitro against  Escher ich ia  
co/i a n d  S taphylococcus aureus;  E A T  exhib i ted a  bacter ic idal  activity o n  bo th  bacter ia,  the first o n e  be ing  m o r e  
resistant to smal l  doses  (0 .01 mg) ,  whereas  the effect was  the oppos i te  at h igher  doses  (1.0). T h e  insect ic idal  
effects we re  a lso quant i tat ively exam ined  in vitro against  Oesf rus  ovis larvae a n d  qual i tat ively against  
Gasteroph i lus  app;  the s tage II Oest rus  larva h a d  a  h igher  inc idence of survival  in  the cul ture m e d i u m  a n d  was  
m o r e  sensi t ive to E A T  (1.0 m g /ml), wh ich  p r o d u c e d  a  mortal i ty of 4 3 %  after 2 4  hours  vs. 3 %  for the re ference 
sample ;  u n d e r  the s a m e  condi t ions,  the s tage III larva exhib i ted a  mortal i ty of 5 0 %  vs. 4 0 %  for the re ference 
sample .  O n  the o ther  hand ,  E A T  ( 4 0 0  m g )  was  capab le  of p roduc ing  the de tachment  of the Gasteroph i lus  larvae 
of e q u i n e  gastr ic mucosa  in vitro. Final ly, the toxic effects we re  de te rmined  by  calculat ing the in t raper i toneal  5 0 %  
lethal  dose  of E A T  in rats, wh ich  was  5 6 6  m g /kg. These  results, a l though they a re  the first ones  to show  the 
ant ibacter ia l  effects of E A T  a n d  its insect ic idal  act ion o n  fly la rvae affect ing domest ic  animals ,  can  not  b e  
at tr ibuted to any  c o m p o u n d  in part icular,  a n d  m a y  even  b e  caused  by  di f ferent compounds ;  for that reason,  it is 
necessary  to puri fy the extract a n d  test the di f ferent fractions. 

INTRODUCTION 

In Mexico,  medic ina l  p lants a re  common ly  used  for therapeut ic  purposes,  bo th  for h u m a n s  a n d  animals .  A l though  
this pract ice is old,  very common ,  a n d  effective in  m a n y  cases,  so  far, n o b o d y  has  yet a t tached the necessary  
impor tance to the exper imenta l  s tudy of the therapeut ic  proper t ies  at tr ibuted to these plants.  

, 
Ch i l cudn root  (Hel iopsis  longipes) ,  former ly  classif ied as  Er ige ron  aff inisg, is used  in rura l  a reas  as  a  local  
anesthet ic  admin is tered oral ly  to humans ,  a n d  against  catt le worms”. T h e  therapeut ic  use  of this root  dates  back  
to the days  be fore  the Span i sh  Conques t  a n d  was  descr ibed by  the S u r g e o n  G e n e r a l  of the Indies, Franc isco 
H e m B n d e z ’. A finin (N- isobuty l -2,6,8-decatr ienoamide) ,  wh ich  exerts insect ic idal  effects s imi lar to those exhib i ted 
by  pyrethr ins against  domest ic  fl ies a n d  mosqui tos,  has  b e e n  isolated f rom this root”*‘.‘. F rom ffel iopsis S C a b m ,  
another  p lant  of the s a m e  genus ,  a  compound ,  the so-ca l led “scabr in”, has  b e e n  isolated which,  in  addi t ion to 
insect ic idal  effects against  domest ic  flies, has  b e e n  found  to exert  ant ibacter ia l  effects against  bo th  gram-posi t ive 
a n d  gram-negat i ve  bacter ia.  Dur ing  pre l iminary  tests, this c o m p o u n d  was  found  to exert  a  toxic effect against  rats 
at a  dose  be tween  5 0  a n d  3 0 0  m g /kg.13 

In the case of Chi lcuBn,  in  addi t ion to the a fo rement ioned  insect ic idal  effects, this effect of aff inin has  on ly  b e e n  
found  against  b e a n  grub3.  This present  study resumes  a  n u m b e r  of s tudies a i m e d  at the exper imenta l  analys is  O f 
the ant ibacter ial ,  insecticidal,  a n d  toxicological  effects of the total a lcohol ic  extract (EAT)  of the Ch i l cu&n root. 
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MATERIAL AND METHODS 

Collection. Roots of plants collected in the Sierra del Pinal, Guanajuato, Mexico, were used and analyzed in the 
herbarium of the School of Sciences of UNAM (National Autonomous University of Mexico). 

Obtention of the Alcoholic Extract. The root was desiccated, ground and extracted in an Sohxlet extractor with 
absolute ethyl alcohol at 70° C; extraction continued until alcohol appeared colorless in the funnel. Afterwards, the 
alcohol was removed through evaporation until two equal weights of extract were obtained. This EAT was used to 
prepare the working dilutions. 

Experiment 1. The antibacterial effects were tested in vitro against Escherichia coli and Staphylococcus aureus 
bacteria. The bacteria were placed in Petri dishes with nutrient agar, after sterility testing for 48 hours. At the time 
of sowing, lots comprising 25 dishes were prepared for each EAT dose (0.0, 0.01, 0.1, and 1 .O mg) which was 
impregnated on a filter paper disk 6.3 mm in diameter and placed in the center of each dish. The dishes were 
incubated in a stove at 37’ C, and the growth inhibition areas were measured at 24, 48, and 72 hours after 
sowing. To measure the growth inhibition area, the perimeter of the halo surrounding the disk without bacterial 
growth was traced on graph paper. 

Experiment 2. The insecticidal effects were examined against the larval stages of two types of arthropods. The 
first of these experiments was carried out with larvae of the Oesfrus ovis fly, which were collected in the residue 
directly from the head of cattle. The larvae were separated by development stage and distributed in Petri dishes 
(15 dishes with 10 stage II larvae and 15 dishes with IO stage III larvae each) containing 15 ml of a culture 
medium consisting of 25% nutrient agar, 12.5% defibrinated ovine blood and 62.5% of a 0.85% NaCl solution; 
plus 100,000 U of procaine penicillin per liter4. 

The treatments were carried out in triplicate for each group; these treatments consisted in adding a suspension of 
the extract to obtain a final concentration of 0.0, 0.01, 0.1, and 10.0 mg/ml of EAT in each dish, respectively. The 
Petri dishes were maintained in a bacteriological stove at 37’ C, and the number of dead/alive larvae was counted 
after 24, 42, and 54 hours. The lack of movement of the respiratory signs and the absence of response to 
mechanical stimuli was used as a criterion for determining the death of the larvae. 

Experiment 3. The second of the experiments aimed at determining the insecticidal activity was carried out 
against Gasterophilus app. larvae. To two sections of equine stomach, maintained in a Ringer solution, to whose 
mucosa these living larvae were attached, 20 ml of a solution containing 400 mg of EAT were added. The degree 
of attachment and the viability of the larvae was evaluated. 

Experiment 4. For the purpose of analyzing the toxicological aspects, a first test was carried out during which the 
dose was determined at which the first signs of toxicity occurred in 5 groups of 4 rats each upon administration of 
0.0, 0.1, 1 .O, 10.0, and 100.00 mg of EAT per kilogram of weight, respectively. The results of this pilot experiment 
showed that the first signs of toxicity in the rats appeared at a dose of 100.00 mg of EAT per kilogram of weight. 
Based on the results of this test, the EAT concentrations were chosen to determine the intraperitoneal 58% lethal 
dose (i-p. LD& in rats. Five groups with 20 animals were randomly formed: 11 Wistar females, 4 Wistar males, 
and 5 Long-Evans males in each group. Each of the groups was treated with 0.0, 100, 200, 400, and 800 mg of 
EAT per kilogram of body weight. The number of alive and dead animals after application of the treatments was 
recorded for a period of seven days”. Once LDw had been obtained, the value was empirically tested in a group 
of 10 Wistar females. 

Statistical Analysis. Experiments 1 and 2 were subject to multiple regression variance analysis; averages were 
separated by using Tukey’s honestly significant minimum difference method; path diagrams were also drawn to 
determine at what percentage the variables were responsible for the overall effect. The LDSo results were 
analyzed by using the Reed and Muench method and graphically represented on a probit-log scale. The results 
are shown as the average +/- standard deviation. 
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RESULTS 

Experiment 1. Tables 1 and 2 in Figure 1 show the growth inhibition areas of E. coli and S. aureus produced by 
EAT at different times. The multiple linear regression results showed that the variable that has the most significant 
impact on the variation in the size of the inhibition area was the treatment (93.7%); bacteria type also impacts this 
variation (5.0%), with S. aureus being more sensitive than E. coli to the small EAT dose, while this effect is 
reversed at higher doses. Time had very little impact on the size of the inhibition area (0.5%). 

X-axis: Hours 
Y-axis: Inhibition Area (mm*) 
Tratamiento: Treatment 

Figure 1: Inhibitory effect of EAT on bacteriBl growth jillegible] 

TABLE 1 

INHIBITION OF GROWTH (mm2) OF E.COLI 

TREATMENT (mg) 24 48 72 hours 
0.0 13.3 +/- 16.2 10.3 +/- 14.0 4.7 +I- 9.9 

0.01 31 .a +I- 38.9 25.5 +I- 35.4 17.4 +I- 24.6 
0.1 90.3 +I- 85.0 71.4 +/- 65.7 56.0 +I- [illegible] 
1.0 258.0 +I- 149.0 218.0 +/- 169.0 153.0 +I- 149.0 

TABLE 2 

INHIBITION OF GROWTH (mm2) OF S.AUREUS 

TREATMENT (mg) 24 48 72 hours 
0.0 6.7 +I- 13.9 4.7 +/- 11.6 3.3 +/- 9.4 

0.01 83.4 +I- 67.4 74.8 +I- 64.6 66.0 +/- 53.0 
0.1 135.8 +I- 71.3 125.0 +/- 70.6 115.0 +/- 69.1 
1 .o 136.9 +/- 70.3 127.0 +I- 67.5 115.0 +I- 50.7 

Experiment 2. The results are shown in Tables 3 and 4. The most striking result in Table 3 is the higher mortality 
of the larvae when treated with 1 .O and 10.0 mg/ml; treatments with lower doses do not show significant 
differences compared with the reference group. Table 4 shows that the larvae III experienced high mortality in all 
treatments, including the reference group. The path diagram showed that the variable having the most significant 
impact on larvae mortality was time (81.3%), followed by the treatment (16.7%); larva type had a very small 
impact (2.0). 

TABLE 3 

SURVIVAL OF STAGE II LARVAE 

t I NUMBER OF LARVAE I 
TREATMENT 0 I 24 

_ _ - __ _ _ _ __ 
-. 42 54 hours 

0.0 (mg/ml) lb 9.7 +I- 0.6 5.0 +/- 1.0 5.0 +I- 2.0 
0.01 10 7.7 +I- 0.6 6.3 +/- 0.6 5.7 +I- 0.6 
0.1 10 a.7 +I- I .2 6.3 +J- 0.6 5.7 +I- 1.2 
1.0 10 5.7 +I- 1.2 4.0 +I- 1 .o 2.7 +I- 2.1 

10.0 10 3.3 +I- 0.6 2.0 +/- 1 .o i .7 +I- I .2 
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TABLE 4 

SURVIVAL OF STAGE III LARVAE 

TREATMENT 0 
0.0 (mg/ml) IO 

0.01 10 
0.1 10 
1 .o 10 

10.0 10 

NUMBER OF LARVAE 
24 42 54 hours 

6.0 +I- 1.7 3.3 +I- 1.6 2.3 +/- 1.2 
4.7 +I- 1.2 2.7 +I- 1.5 1.3 +I- 0.6 
4.3 +/- 0.6 2.7 +I- 0.6 2.3 +I- 0.6 
5.0 +I- 1.7 1.7 +/- 0.6 0.3 +/- 0.6 
4.0 +/- 1.0 1.7 +/- 0.6 1.9 +/- 1.0 

Experiment 3: Exposure of the larvae to the EAT-containing solution for thirty minutes or more lead to their 
detachment from the gastric mucosa; however, after three hours, the larvae were still alive and moving. 
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Experiment 4: The values of LD 50 are depicted in Table 5 and show that deaths only occurred with high doses of 
EAT (400 and 800 mg/kg). The table also shows that the Long-Evans rats were more susceptible than the Wistar 
ones. The LDw value obtained was 566.0 mglkg for all animals together; for the Long-Evans males, it was 400.0 
mglkg. and 682.0 mg/kg for the Wistar animals. Table 5 shows the results of the empirical LDW test. Toxic 
symptoms appear in acute form in all animals and preceded death in five out of the ten animals used in the 
experiment. 

TABLE 5 

LDso VALUES OF 
CHILCUAN ROOT EAT 

IOSE mglml ANIMALS PER LOT ALIVE DEATHS CUMULATIVE CUMULATIVE 
% ALIVE % DEAD 

ii fnmdn \A/ 11 0 100 0 1 I IGIIILIIU . . 

4 female W 
E; malc=a I F 
” I I1UI1 -- 

3n TnTAI L” IV1I.L 
I 4 1 famcllo \A/ I I Ib11101ti  “. . . .-- 

4 female W 4 0 100 0 
5 male LE 5 0 100 0 
7fl TnTAl 70 0 100 0 

3.00 

100.0 

I . . I I I 
A  1 n 

ii 
I inn .-- I 0 

5 100 0 

I 7n -- I 0 I 100 I 0 
I II n I 100 0 

-v .v. , .-  
I  I  I  

11 female W I 1; 0 I 100 I 0 
200.0 A fnmcaln \A1 A I n 100 0 

-7 1-1 I I”IU . . I i 0 .-- 5 male LE 100 0 
7t-I TOTAl I 20 0 100 0 -- .-.,*- -- 
11 female W 9 2 85.7 14.3 

400.0 4 female W 3 1 83.3 16.7 
5 male LE 2 3 50.0 50.0 
20 TOTAL 14 6 76.9 23.1 
11 fem=lle W 3 8 23.1 76.9 

800.00 
. . .-... -.- . . I 

2 
I I 

4 female W I 2 I 40.0 60.0 
r I,_ A 1 1 4-3 c I o-7 E 3 male LL I 

ii 
I 

1: 
I 1.L.a I 0, .J 

20 TOTAL 23.1 I 76.9 

TABLE 6 

EMPIRICAL TEST OF THE LDw VALUE 
(682.0 mglkg) OF EAT 

Animal Latency Duration of Observations 
Weight(g) Time Toxic Symptoms 
301 2 min 2 minutes Lack of coordination, contractions, diarrhea, asphyxiation. Death. 
277 4 min 5 minutes Lack of coordination, pain, contractions, rigidity, respiratory and 

265 
315 

cardiac arrest. Dt 
3 min 27 minutes Very irritable, [iI% 
3 min 52 mint Jtes 

tgkble], pain. 

236 
258 

Diarrhea, prostration, [illegible] for 24 hours. 
Pain, contractions, prostration, diarrhea, [illegible] for 48 hours. 1 4 min ) 47 minutes 

I 2 min I 4 minutes I Contractions. orostration. diarrhea. re . I 
35 minutes t Pain. lilleaiblel 

_ spiratory arrest. Death. 
I 231 I 3 min 

204 5 min 15 minutes Pain, [ilie@3j. 
238 2 min 2 minutes Rapid death. 
225 2 min 3 minutes Pain. orostration. contractions, lack of coordination, rigidity, . 

1 diarrhea, respiratory and cardiac arrest. Death. I 
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CONCLUSION 

The results shown herein are the first to describe an antibacterial effect of an EAT of the Chilcuan root and an 
insecticidal effect on parasitic insect larvae of domestic species. Even though the antibacterial effect of a 
compound isolated from the root of Heliopsis scabra has already been reported, the discovery of this effect in the 
EAT of the Chilcuan root is relevant since it is commonly used in this manner against cattle worms; for that 
reason, it was decided to use EAT for this study. The use of a total extract, however, while permitting the 
experimental evaluation of established popular treatments, is not sufficient to attribute the effects observed to a 
specific compound. In view of the foregoing, all of the effects of EAT described herein can not be attributed to 
aftinin, even though affinin has already been proven to exert insecticidal effects. 

As a result, these experiments must only be considered preliminary steps in the isolation of the compound(s) 
exerting bactericidal and insecticidal properties, or both, of the root of Heliopsis longipes, whose toxicity must be 
proven in test animals. 

For the moment being, as shown in this study, EAT exerts more of a bactericidal effect on E. coli than on S. 
aureus during the first 24 hours, even though this effect was more sustained in the latter case. The antibacterial 
effects must be tested with a larger spectrum of both gram-positive and gram-negative bacteria. 
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The insecticidal effect on Oestrus ovis larvae could not be assessed in a satisfactory manner since no medium 
was available which would permit good survival of the larvae; in spite thereof, stage II larvae were found to be 
more sensitive to EAT, which was also the most resistant to the medium used. Subsequent experiments will 
require a suitable culture medium for larvae maintenance. 

Even though the acute insecticidal effect of the EAT on Gasferophilus larvae did not lead to mortality, the 
exposure time was similar to that in case the EAT was acting on parasites in vivo, and this time was sufficient to 
cause the detachment of the larvae from the gastric mucosa, which represents sufficient action to permit the 
removal of the same through the peristaltic movements of the animal. 

Finally, the LD5,, of the EAT in rats was approximately equivalent to the dose required for an insecticide against 
Oestrus ovis and Gasterophilus, as a result of which its use as such is not recommended; prior thereto, it is 
necessary to at least partially purify the component(s) responsible for this effect and once again assess its 
toxicity. 

SUMMARY: 

Chilcuan (Heliopsis longipes) is a Mexican plant, the root of which has been used traditionally as an oral cavity 
aneasthetic in humans, and as an insecticide in cattle mylasis. In this work, the antibacterial, insecticidal and 
toxicological effects of an alcoholic extract of Chilcuan root (EAT) were investigated. Four experiments were 
performed: 1) Antibacterial effects of EAT were tested on agar cultures of Eschetfchia coli and Staphylococcus 
aureus to which 0.0, 0.01, 0.1 or 1 .O mg doses of EAT were added. 2) Insecticidal effects were examined against 
Oesfrus ovis larvae (larval stages II and Ill) cultivated in vitro, by adding enough EAT to the culture medium in 
order to get a final concentration of 0.0, 0.01, 0.1 or 10.0 mg/ml. 3) Insecticidal properties were also tested 
against Gasterophilus app larvae, by mixing 400 mg EAT with the culture medium containing a section of equine 
stomach to which these sort of larvae were attached. 4) Toxic effects of EAT were evaluated by determining its 
intraperitoneal 50% lethal dose (i.p. LD& in rats. Results of experiment 1 showed that EAT exerts antibacterial 
effects on both E. co/i and S. aureus. However, the antibacterial action of EAT against S. aureus was greater at 
lower doses (0.01 mg), while the growth-inhibition area was large in E. co/i cultures at higher doses (1.0 mg). 
Results of experiment 2 indicate that 0. ovis larvae stage II survived longer in the culture medium, displaying 
higher susceptibility to antilarval effects of EAT (1 .O mg/ml); stage III larvae survived poorly in the culture medium, 
making it difficult to assess the antilarval effect of EAT. In experiment 3, detachment of Gasterophilus larvae was 
observed. Lastly, i.p. LDSO of EAT was found to be 566.0 mg/kg b.w. in rats. Further investigation is needed to 
isolate the active ingredients present in Chilcuan root. 
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Short Communication 

Ethnopharmacologic studies. I. Rapid solution to a problem - oral use of 
Heliopsis longipes - by means of a multidisciplinary approach 

M. OGURA, G. A. CORDELL,M. L. QUINN, C. LEON*,P. S. BENOIT, D. D. SOEJARTO 
and N. R. FARNSWORTH 
Department of Pharmacognosy and Pharmacology, College of Pharmacy, University of 
Illinois at the Medical Center, Chicago, Illinois 60612 (U.S.A.) 
(Received September 11,198O; accepted February 3, 1981) 

One goal in studying plants alleged by indigenous practitioners to be 
useful for the alleviation of human illness is to isolate the principle(s) 
responsible for the stated effect so that’it (they) can be determined safe and 
effective. A knowledge of the exact pharmacological effects of active principles 
may then lead to improved application of the ethnomedical preparation. 
Under ideal circumstances, problems of this type are best solved by a multi- 
disciplinary group of scientists, each contributing their specific expertise. 

At this time we would like to report on a recent ethnopharmacological 
problem that was solved in our laboratories involving a plant alleged to be 
used by indigenous practitioners and people for the palliative treatment of 
toothache. The personnel involved in the study included a physician, a 
botanist, a biologist, two pharmacognosists, one organic chemist and one 
pharmacologist. Starting with less than 30 g of dried plant material, a 
chemical compound was isolated in sufficient quantity to determine that it 
was the active principle. The structure was determined, the compound was 
studied for acute toxicity (LD,,,), and several additional pharmacological 
tests were conducted. Less than one week was required to complete the 
entire study. 

We were made aware that a Mexican plant, claimed to be effective for 
the alleviation of toothache pain, was being used extensively in the ruraI 
areas of Mexico. Relief was claimed to be rapid following local application of 
a piece of the root of the plant to the tooth and gum involved. In Mexico, 

*Address at the time of this investigation: Institute de Investigaciones Biomedicas, 
W.N.A.M., Mexico, D.F. 
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the plant is commonly known as per&e del pais, chilcuague or chilcuan, and 
was identified, by comparison with herbarium specimens, as Heliopsis 
Zongipes (A. Gray) Blake, a member of the Co’mpositae. Because of the rapid 
resolution of the problem all of the literature applicable to the plant was not 
acquired until the experimental work was completed. According to the 
literature, the roots of H. Zongipes have been used popularly in Mexico for 
the treatment of toothache [ 1, 23 and in the preparation of an insecticidal 
powder [ 2 3. Acree and co-workers [ 3,4] isolated the active principle in 1.9 
per cent yield from the dried roots of H. Zongipes, and showed it to be the 
isobutylamide of an unsaturated Cl0 acid; the compound was named affinin 
[ 3, 5 ] . Affinin was subsequently shown to be N-isobutyldodeca-2-tns-6-c& 
8-trans-trienamide (I) [ 6 - 81, and is identical with spilanthol [9, lo], the 
pungent principle of several Spilanthes species [ 11 - 141. 

The source of affinin was originally named as Erigeron affinis DC., but 
in 1946 Little [ 151 indicated that Mexican Per&e del pais was actually 
Heliopsis longipes (A. Gray) Blake. This led Jacobson et al. [ 41 to correct 
the plant source and to recommend that the name affinin not be used for the 
active principle. Subsequently, several investigators have implied that H. 
longipes is synonymous with E. affinis, and this error may be traced to 
Martinez’s Catalogue of 1937 [16]. When Fisher [17] monographed the 
genus Heliopsis he clearly indicated that Erigeron affinis DC. was a misidenti- 
fication of Hefiopsis longipes (A. Gray) Blake, since the two binomials are 
not synonymous. 

CH,CH=CHCH=CHCH$HICH=CHCONHCHICH(CH,)l 

I 

I I 
Hi 

II I I 

m/e 81 m/e 141 
i ; 

m/e 121 , 

-CH3 
I m/e 149 

m/e 126 

Extraction and identif=ation of the active principle 
A commercial sample of the dried stem of H. long&es (29.8 g), obtained 

from a native market in Mexico, was extracted with two 200-ml aliquots of 
50 per cent ethanol by stirring the mixture for several minutes each time 
over a steam bath, filtering, combining the two filtrates, and reducing the 
volume to approx. 100 ml. This aqueous ethanolic extract was partitioned 
with 3 X 100 ml volumes of ethyl acetate and the combined ethyl acetate 
extracts were reduced to dryness in vucuo to yield 1.4 g of residue (A). The 
aqueous fraction was frozen and lyophilized to give 4.2 g of a dry powder 
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A sample of fraction A , which was shown by bioassay to contain a 
highly active analgesic principle (vide infra), was dissolved in a minimum 
volume of ethyl acetate and applied to several silica gel PFzsQ preparative- 
layer (2 mm) chromatography plates and developed twice with a mixture of 
chloroform-methanol (98:l). The major component of the mixture was 
visualized under ultraviolet light at RF 0.25. This band was removed from the 
plate, extracted from the silica gel with hot methanol, and crystallized from 
methanol to yield 0.102 g of crystalline material having m.p. 22 - 23 “C, 
IR ~,a, 3380,3075,3020,1675,1632,1550,980,948 and 760 cm-i ; 
uv ~,a, 277 nm; NMR 6 ppm 0.90 (6H, d, J = 7 Hz, --CH(CH,),), 1.75 
(3H, d, J = 7 Hz, lo-Hs), 1.78 (lH, m, -CH(CHs)z), 2.25 (4H, m, 4-H,), 
3.08 (2H, t, J = 6 Hz, N-CH,), and 5.10 - 6.80 (6H, m, olefinic H) NH not 
observed; MS m/e 221 (M+, 12.5), 149 (8.0), 142 (8.0), 141 (67.2), 126 
(23.5), 121 (5.5), 103 (8.0), 98 (24.4), 93 (8.0), 81 (loo), 79 (31) 69 
(20.3) 68 (34.0), 57 (22.5), 56 (14.0), 55 (23.0), 53 (35.0), 43 (33.0), and 
42 (15.0). The infrared (IR) [ 181, ultraviolet (UV) [ 181 and nuclear 
magnetic resonance (NMR) [l] data are in agreement with those reported 
previously for affinin (I) and the mass spectrum is in accord with the frag- 
mentation shown in II. 

Biological evaluation of extracts and affinin 
Initially, we determined that the application of a piece of the stem to 

the tongue produced an intense numbing effect that persisted for about 45 - 
60 minutes. Using the inhibition of acetic acid writhing effect in mice [ 191 
as a bioassay for analgesic activity, the ethyl acetate (A) and water (B) 
fractions were tested. Fraction B was found to have an EDsc of 426.98 mg/kg 
in this assay. On the other hand, fraction A exhibited an EDse of 19.04 mg/ 
kg. All samples were administered by gavage, with distilled water serving as 
the solvent for fraction B and 10 per cent ethanol for fraction A. Morphine 
(HCl) routinely has shown an EDsa of 2.0 mg/kg (p.0.) in this assay in our 
laboratory. The data are presented in Table 1. 

Affinin, in aqueous solution and administered orally at doses ranging 
from 2.5 to 10.0 mg/kg, exhibited an EDse of 6.98 mg/kg. 

No gross manifestations of pharmacologic activity were noted with any 
doses of fraction B (50.0 - 400.0 mg/kg, p-o.). Mice receiving 25.0 mg/kg 
(p.0.) of fraction A showed some initial depression followed by mild tremors. 
Normal activity resumed after 5-10 minutes, interrupted by short, infrequent 
periods of minor tremor and a decrease in motor activity. Animals receiving 
50 mg/kg of fraction A exhibited marked tremors, especially of the head and 
forelimbs, within 2 - 5 minutes following dosing. Tremors continued for about 
20 minutes. An initial increase in respiration and heart rate followed by 
severe depression was also observed; within 30 minutes 60 per cent of the 
mice had.died. The remaining mice survived, but exhibited depressed motor 
activity for more than 2 hours. 

The only manifestation of toxicity observed in mice receiving 7.5 mg/kg 
(p-o.) affinin was an initial mild depression, followed by resumption of 
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TABLE 1 

Analgesic evaluation of HeIiopsis longipes extracts and affinin (I) 

Fraction 

A 1 5 41.8 2.17 0.97 2.0 0.636 n 19.04 
2 5 40.2 3.30 1.65 5.7 0.321 n 
5 5 27.8 3.86 1.93 34.9 0.002 s 

10 5 24.6 1.67 0.75 42.3 0.001 s 
25 5 21.2 6.42 2.37 50.3 0.001 s 
50 * 

No. Mean S.D. S.E. Percentage p Signif- ED% 
animals No. ’ inhibition icance (mg/kg) 
utilized writhes 

10% ethanol 5 42.7 2.52 1.45 

B 50 5 39.4 2.97 1.33 16.2 0.020 s 
75 5 34.4 2.79 1.25 26.8 0.002 s 

100 5 32.0 3.74 1.87 31.9 0.002 s 426.98 
200 5 30.7 3.40 1.70 34.5 0.001 s 
400 5 23.3 16.1 8.07 50.5 0.026 s 

H20 5 47.0 5.00 2.24 

Affinin 2.5 5 39.4 7.16 3.20 12.1 0.142 n 
5.0 5 30.6 7.13 3.18 31.7 0.003 s 6.98 
7.5 5 21.8 9.98 4.47 51.3 0.001 s 

10.0 5** 14.3 3.21 1.85 68.0 0.001 s 

10% ethanol 5 44.8 1.92 0.86 

*3 animals (60%) died within 30 minutes after dosing; remaining animals were not used 
due to their severe depression. 
**2 animals (40%) died within 30 minutes after dosing. 

normal motor activity within 10 minutes. Animals given 10 mg/kg (p-o.) 
were more severely depressed, 40 per cent of the mice dying within 40 
minutes following dosing. No toxicity was observed at doses lower than 7.5 
w/kg (P.o.). 

A 1.0 per cent aqueous solution of affinin failed to elicit a local anes- 
thetic effect when applied to rabbit cornea. At 15.0 mg/kg (p-0) affinin also 
failed to exhibit an anti-i&l ammatory effect in the carrageenin-induced rat 
pedal edema assay [ 20 1. 

The study of indigenous drugs used in traditional medicine will become 
increasingly important for the developing nations as petroleum costs increase. 
This paper, using the example of Heliopsis Zongipes, a drug used orally as an 
analgesic, emphasises the need for collaboration between scientists to evaluate 
effectively the potential of these drugs and their active constituents. 

Refe 

1 Xl. 
R 

2R 
3F 

fl 
4h! 

(1 
5F 

6; 
a 

7L 

8: 

P 
9R/ 

10 N 
P 

11 E 
( 

12 Y 
tl 

13 ru 
J. 

14 V 
0 

15 E 
t1 

16 N 
E 

17 I 
5 

18 Iv 
J, 

19 R 
P 

20 c 

E 



D Signif- EDW 
icance (mg/kg) 

i36 n 19.04 
121 n  
102 s 
101 s 
101 s 

20 s 
02 s 
02 s 426.98 
01 s 
26 s 

42 n 
03 s 6.98 
01 s 
01  s 

were not used 

w/kg (p.o.1 
within 40 

lwer than 7.5 

a  local anes- 
>) affinin also 
- induced rat 

e  will become 
costs increase. 
toraIlyasan 
its to evaluate 
lents. 

219 

References 

1 J. Correa, S. Roquet  and  E. Diaz, Multiple NMR analysis of affinin. Organic Magnetic 
Resonance,  3  (1971) 1. 

2  R. C. Roa.rk, Some promising insecticidal plants. Economic Batony, 1  (1947) 437. 
3  F. Acree, Jr., M. Jacobson and H. L. Hailer, An amide possessing insecticidal propert ies 

from the roots of Erigeron offinis D.C. Journal of Organic Chemistry, 10  (1945) 236. 
4  M. Jacobson,  F. Acree, Jr. and  H. L. Hailer, Correction of the source of “affinin” 

(N-isobutyl-2,6,8decatrien-amide). Journal of Organic Chemistry, 12  (1947) 731. 
5  F. Acree, Jr., M. Jacobson and H. L. HaUer, The structure of affinin, the insecticidal 

amide from Erigeron affinis D.C. Journal of Organic Chemistry, 10  (1949) 449. 
6  M. Jacobson,  Constituents of Heliopsis species. IV. The total synthesis of trans- 

affinin. Journal of the American Chemical Society, 77  (1955) 2461.  
7  L. Crombie and A. H. A. Krasinski, Synthesis of N-isobutyldeca-frans-2, cis-6, trans-8- 

and  -frans-2, k-6, cis-8-trienamide. Chemishy and Industry (London),  (1962) 983. 
8  L. Crombie, A. H. A. Krasinski and  M. Manzoor- i-Khunda, Amides of vegetable origin. 

Part X. The stereochemistry and synthesis of affinin. Journal of the Chemical Society, 
(1963) 4970.  

9  M. Jacobson,  The structure of spilanthol. Chemistry and Industry (London),  (1957) 50. 
10  M. Asano and T. Kanematsu, Constitution of spilanthole, the pungent  principle of 

Para Cress. Chemische Berichte, 65B (1932) 1602.  
11  E. Gerber,  fiber die chemischem Bestandteile derparakresse. Archiu der Pharmazie, 241 

(1903) 270. 
12  Y. Asahina and M. Asano, Spilanthol, the pungent  principle of Para Cress. Journal of 

the Pharmaceutical Society of Japan,  460  (1920) 503. 
13  M. Asano and T. Kanematsu, Constituents of Spilanthes acmella L. f. fusca, Makino. 

Journal of the Pharmaceutical Socie* of Japan,  544  (1927) 521. 
14  V. G. Gokhale and B. B. Bhide, Chemical investigations of Spilanthes acmella. Journal 

of the Indian Chemical Society, 22  (1945) 253. 
15  E. L. Little, Jr., Heliopsis longipes, a  Mexican insecticidal plant species. Journal of 

the Washington Academy of Sciences, 38  (1948) 263. 
16  M. Martinez, Catalogo de  nombres vulgares y cientificas de  plantas Mexicanas, 

Ediciones Botas, Mexico, 1937,  pp. 151, 378. 
17  T. R. Fisher, Taxonomy of the genus Heliopsis (Compositae). Ohio Journal of Science, 

57 (1957) 171. 
18  M. Jacobson,  Constituents of Heliopsis species. III. cis-trans isomerism in affinin. 

Journal of the American Chemical Society, 76  (1954) 4606.  
19  R. Koster, M. Anderson and E. J. Beer, Acetic acid for analgesic screening. Federat ion 

Proceedings, 18  (1959) 412. 
20  C. A. W inter, E. A. Riey and G. W. Nusa, Carrageenin- induced edema in the hind 

paw of the rat as ZUI assay for anti inflammatory drugs. Proceedings of the Society for 
Experimental Biology and Medicine, 11  I (1962) 544. 



, 

PHYTOS 

Gutierrez-Lugo M.T. et.al. 
Antimicrobial and cytotoxic activities of some crude drug extracts from 
Mexican Medicinal Plants. Phytomedicine 1996 2 (4): 341-347 

1 k Crest Road l San Anselmo, CA 94960 * 415.339.9026 ph l 415.339.9031 fax l phytos@phytos.com 



L 

A  - - _” -.-- __ _. _ ._.. 

--- I. 

Antim&W M  and c y totox ic  activities of same crude drug 
extractis  from Mexican Medic inal Plants  

M. T. W J T IEW XZ-W G O ’, r, BARRIENTOS-BENiTEZ’, 8. WNA’. 
R M. FfAMIREZ-QAMA’. R. BYEa, E. UNARES2. R. MATA’ 



i 
I 

,.,**n~.~~-.~-“rr-..-- . I.- .cT-‘-DI - --.- -- --,,..- 



wr 
B.2 
sa 

2: 
LF 

:: 
W P  - 
W P  
LF l +  

WP 

wr 

WP 

n + 

?kT 
A7 9-r 
WF 
AP 
W Y  ‘. 
58 
58 
W O  ++ 

&  

;: 
w 1 
W P  +-+ 
so 
sn 



L. 

RostJlta and Discuso lon 



: 
-I 



. 



L,.: i! . AL. .., -. . .":: _-. -__ .I /. :'.. 
c ,,_ _., .M_. _I.-.*- --a- .,.c-a*.*-- . ---...s,.,u* .4&L.U&l, '3 

I ! 
;; 

.I 
!j 

:. 
!; 
.! I’ 

.* 



, , 

PHYTOS 

Molina-Torres J, et.al. 
Antimicrobial properties of alkamides present in flavouring plants 
traditionally used in Mesoamerica: affinin and capsaicin. J Ethnopharmacol. 
1999 Mar;64(3):241-8. 

l?!S Crest Road l San Anselmo, CA 94960 - 415.339.9026 ph l 415.339.903 1 fax - phytos@phytos.com 



Journal of EthnoPhatmacologX 

-64 frruc. 

March 1999 

Pages 241.248 

Antimicrobial proper&s of &amides present in flavouring 
plants traditionally used in Mesoamerica: affinin and 
capsaicin 
Jorge Molinr-To&, Abraham Ga&a-C&ez and Eurfque R&rez-C%Bv~ 

Depar~mento de Biotecnologia y Bioquknica, CINVESTAV-IPN Unidad, Irapueto, Mtioo 

Received 22 January 1998; revised 14 July 1998; uccepted 21 July 1998. Available o&c 24 
M8rch 1999. 

Abstract 
The bioacdve amide& afWn and capsakin isolated respectively from Helroprrj iottg@es roots 
and Capknm gp fhha, weft 8ssayd fw activity egain& Ejcherichia cd, Pseudomomu 
trdmxamm, Bdfw a&i& and h-s CsTeyiJjLlc suuspension cuhuru, The 
akmids afEnin inhibited growth ofE co& and S. wwiik at concuntmtions as low as 25 
fime] dml. Hi concentrations of aflhin were necessnry to inhibit growth of P. 
sufdmwmm and B. su&tilis. However, high coxxxnurtions of cap&in only retarded the 
growthofE cc&wad P. SN ,W~SgrowthOfB.svbtllls~~~~y~~ittdsnd 
that 0tS; tww&W was initially enknwd. Result8 1vd &cussed in relation to prwiou8 reports 
co&g crude extract and to the molecular arUctures of the biosctive compounds. 

Author Keywords: Afhin; Capsaicin; AlItamides 



I. Introduction 



2. Methodology 



2.1, Affidn ertractian and purifkation 



3. Remits 
the &it of the prpified &amides on the growth cf E. ~0~~ is pre=Md h Fiel. ‘I%8 VW 
ofaffia WI(U) IUKI EUI effect at ~~ncsntratlons US iow us 25 [Tmage]gM. At this 
concentratjon atIer eight hours the inhibition was dose to YO’Yi, md MU COR~dOnE ~OSQW! 
(50 and 75 [Image] g/ml) almost cumpkteJy inhibited gmwth. Howev=, capsajcin @j&A@)) at 
~nmmi.tjons up to 200 or 300 (XmageJ@nl only retarded the bacterial growth. The &f&t of 
tinin on growth ofP~&fxmvW&vxzce~ w(a)) was leso inhibitory and it was 
necessary to increase the ccwentin of this amide to 1 SO [ImageJgM in order to oberve total 
inbibitioh There was a proportional cf& ofthe amide concentration in the media on m 
i&ibiion. The inhibhory cfBct ofcapicin was much lower @&@I)), since gruwtb w 
reduced or@ about 20% with a co-on of 300 @nag~~ml. tn B. xubzilis culturq growth 
was radaced by cozentradone of afMn @&J(a)) as low as 50 [Imagc]g/ml and totally 
inhibw with 150 fltl~ge] g!ti. Capsaicin had a tironger inhibitory efkt towards & $&i& 
starting from 25 @nage] g/ml, the minimum concentration assayed @J(b)), Fily, 8 
cerevitiae showed a rtsponse to the prescncc of af6nin @g&a)) similar to that ok& b E. 
d but over u longer time. The afkt ofcupsuicin on S ce~Mze was not clear Q&J&)), m 
hxt km cebb growth was 6timuIated at concentrationa as high 89 is0 and 3oq~rn~4 @& 
Captich ham no efbct on tb long term (24 h) growth of this microorganism concantr&ns w 
high 86 300 [IUlagelg/ml (data not shown). 

4. Discussion 
Difhmt tT@hskm spp. tissue (ttuits Of kwcs) anti H. hg@es root extracts hwe previously 
been assayed tbr antimicro&M activity with a variety of Cmatmento (Q&and. 
&$jj!j,~al.. 1996j,bowevathspre~ceor&senceofmatrydi~ 
~~OWICIS may have a&ted the results. The study of purified component8 may help us to 
nnden3tand 8C lead peatifdly the meoMsm8 of inter&ction 

E cd and P. scdunwe-, both Gram negative bactaia, slxnwl dmitar behavior wen though 
the latter was ks sex&& So tha pr- of affinin. The e&4 ofcapsttkin on bo& 
miwoorgmdstw was not bignifhnt even ut concatrationa aa hi@ as 300 fImagejg/mL B. 





flavcnning componcn~ Way sb0w idmilar antibacttil properties. 
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GOLDEN GATE PARK 

January 20, iOO0 

Dr. Philip E. Wo lfson 
Phytos, Inc. 
6 Crest Road, San Anselmo 
California 94960 

Dear Dr. Wo lfson: 

On behalf of the Botany Department I wish to thank you very much for the two 
herbarium specimens of fleliopsis Zongipes that you recently. Although we have an 
excellent collection ofspecimens fi-om  Mexico, the coliections you presented us are our 
first ~ofthis particula%.sp&ies for us although “we, have many specimens of other species of 
Mexican Helibpsis. S&*your collections are a very important addition to our herbarmm. 

Sincerely yours, 

Bruce Bartholomew 
Collections Manager 
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